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We  have  attempted  to  deposit  hard  carbon  films  using  the 
ionized  cluster  beam  deposition  method  with  organic  materials.  The 
principle  idea  was  to  have  the  organic  molecules  to  decompose  on 
impact  with  the  substrate.  To  date,  we  have  been  unsuccessful  in 
this  endeavor.  The  difficulties  encountered  and  our  proposed 
solutions  are  detailed  below. 


A  major  problem  involved  the  decomposition  of  our  organic 
starting  material  in  the  crucible.  This  was  anticipated  from  the 
beginning  of  the  project.  We  hoped  to  use  lower  crucible 
temperatures  to  reduce  decomposition.  However,  we  eventually 
increased  crucible  temperatures  to  increase  the  deposition  rate. 
This  resulted  in  more  hydrogen  in  the  chamber  and  our  50  i/s 


turbomolecular  pump  was  unable  to  maintain  a  pressure  below  about 
8  x  10"4  torr. 


The  first  order  fix  to  this  problem  was  to  install  a  CTI 

F 

cryotorr-100  cryopump.  This  increased  the  overall  pumping  speed  by  i 

•d 

a  factor  of  seven  and  allowed  us  to  pump  water  at  1100  I/s  and 


hydrogen  at  about  500  I/s.  Neither  water  nor  hydrogen  could  be - 

on/ _ 

pumped  with  the  turbomolecular  pump.  This  problem  also  revealed  God“ 

1  and/or 
Diet  I  Speolal 


□  □ 


some  shortcomings  of  our  ionized  cluster  beam  source  design. 

Larger  aperture  nozzles  were  needed  to  increase  the  deposition 
rate  with  a  minimal  increase  in  the  crucible  temperature.  We  also 
found  that  varying  the  acceleration  voltage  did  not  have  an 
appreciable  affect  on  film  growth.  This  was  observed  to  be 
independent  of  the  operating  parameters  of  the  ionization  stage.  As 
a  result,  we  believe  it  likely  that  there  are  few  ionized  clusters  in 
the  beam.  The  source  has  been  redesigned  to  move  the  ionization 
stage  closer  to  the  nozzle  exit.  The  greater  beam  density  at  this 
location  will  allow  more  effective  ionization  to  occur.  We  are  also 
adapting  a  time  of  flight  mass  spectrometer  to  the  station  to  carry 
out  real  time  analysis  of  the  ion  composition  and  percentage  of  the 
depositing  beam. 

Drawings  of  the  new  source  and  vacuum  chamber  are  attached. 
We  are  currently  in  the  process  of  assembling  the  new  stat-on  and 
hope  to  present  some  results  at  the  American  Phys’cal  Society 
meeting  in  Cincinnati,  OH  in  March  1991.  We  have  enlisted  the  aid  of 
one  undergraduate  volunteer  on  this  project  and  are  currently 
seeking  funding  to  extend  the  work  into  the  area  of  optically 
nonlinear  organic  film  growth  and  device  fabrication. 
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95 

1 

5 

.00 

1 

ea 

275-3/4  QD  CF  to  quick  disconnect 

80 

1 

8 

0 

.00 

1 

ea 

FTNC-6-1502-CF  LN  cold  trap 

585 

i 

8 

5 

ms 

mam 

i 

1 

1 

■ 

TOTAL 

D 

6 

0 

.00 

7 - - 

Budget  Executive 

1 

m 

1 

3 

Purchasing  Agent 

1 

■ 

Budqet  Control 

1 

■ 

Business  Manager 

PRODUCTION  □ 

INSTRUCTION  □ 


JOB  NO. 
STOCK  □ 


ORDERED  BY. 


£ 


/' 

-/'VL  v  -  !-s. 


u  t 


-n--e 


Full  Signature 


HAMPTON  UNIVERSITY 


REQUISITION 


ORDER  NO.. 


TO:  PURCHASING  AGENT 

Physics  (Lowe-AFOSR) 


DATE 


5/10 


19 


89 


ORDER  FOR 


.DEPT . 


ORDER  TO  BE  FILLED  BY 


Precision  Sales  Company 


ACCOUNT  NO 


5-22350-520 


ADDRESS 


104  W.  Joppa  Road 


Baltimore,  MD  21204 


BfeSlfllll 

DESCRIPTION 

UNIT 

PRICE 

AMOUNT 

APPROVALS : 

ea 

model  125  power  supply 

2200 

2 

2 

0 

0 

o 

o 

pm 

1 

ea 

model  THP  tweezer  hand  piece 

410 

B 

B 

0 

.00 

1 

ea 

model  PHP  probe  hand  piece 

375 

3 

7 

5 

BIB 

1 

1 

1 

■ 

TOT, 

\L 

2 

9 

8 

5 

ES 

B 

■ 

3 

Purchasing  Agent 

Budget  Control 

3 

■ 

Business  Manager 

PRODUCTION  □ 

INSTRUCTION  □ 


JOB  NO. 
STOCK  □ 


ORDERED  BY. 


CJ 


Full  Signature 


HAMPTON  UNIVERSITY 

REQUISITION 


ORDER  NO.. 


TO:  PURCHASING  AGENT 

order  rnp  Physics  (Lowe-AFOSR) . 

ORDER  TO  BE  FILLED  BY  Klinger  Scientific 


ACCOUNT  NO. 

address  999  Stewart  Ave 
Garden  City,  NY  11530 


_ 19 

5-22350-520 


DESCRIPTION 

UNIT 

PRICE 

354483  rotation  stage 

3035 

385900  incremental  encoder 

395 

KE30014N  motor  controller 

1950 

AMOUNT 


APPROVALS : 


3  9  5  .00 


9  5  0  .00 


TOTAL 


5  3  8  0  .00 


Budget  Executive 


PRODUCTION  □  JOB  NO. 

INSTRUCTION  □  STOCK  □ 


ORDERED  BY_ 


Full  Signature 


HAMPTON  UNIVERSITY 


REQUISITION 


ORDER  NO.. 


TO:  PURCHASING  AGENT 

Physics  (LOWE-AFOSR) 


ORDER  FOR 


.DEPT. 


ORDER  TO  BE  FILLED  BY 


Bcrtan  Associates,  Inc. 


date  June  5  19  89 

account  no  5-22350-520 
)dress  121  New  South  Rd. 

Hicksville,  NY  11801 


REQUE 

QUANTITY 

ST 

UNIT 

DESCRIPTION 

UNIT 

PRICE 

AMOUNT 

APPROVALS : 

1 

ea 

High  voltage  cable  for  IB-30 

400 

4 

0 

0 

.00 

HR5H[ 

PIN-0221301-000 

1 

1 

1 

1 

1 

1 

TvSi  T>  .1  - - — 

Special  or  D 1 v l s i . 

M.J  Jf  \  *  "  ' 

TOTAL 

4 

0 

0 

.00 

J 

budget  Executive 

■ 

■ 

Purchasing  Agent 

1 

Budget  Control 

1 

■l 

1 

Business  Manager 

PRODUCTION  □ 

INSTRUCTION  □ 


JOB  NO. 
STOCK  □ 


ORDERED  BY. 


Full  Signature 


Purchasing  Agent, 

This  cable  is  specially  designed  with  a  power  supply  we  ordered  from  Bertan,  Inc.  Thus, 
we  request  a  sole  source  purchase. 


HAMPTON  UNIVERSITY 


REQUISITION 


ORDER  NO.. 


TO:  PURCHASING  AGENT 

Physics  (LOWE-AFOSR) 

ORDER  FOR  _ _ DEPT. 

order  to  be  filled  ry  National  Instniments _ 


date  June  5  89 

account  no.  5-22350-520 
address  _12109  Technology  Blvd. 

Austin,  TX  78727-6204 


REQUE. 

QUANTITY 

ST 

UNIT 

DESCRIPTION 

UNIT 

PRICE 

AMOUNT 

APPROVALS : 

1 

ea 

776156-01  NB-GPIB  board 

1 

l 

1 

for  Macintosh  II  computer 

495 

4 

9 

5 

.00 

2 

ea 

763001-01  GPIB  cable 

75 

1 

5 

0 

.00 

' 

rlharTmll  7m 

2 

ea 

763061-03  GPIB  cable 

105 

2 

1 

0 

.00 

1 

1 

1 

■ 

r 

Budget  LxcCutlVv* 

TOTAL 

a 

0 

1 

.00 

l 

1 

1 

i'urch«>lnq  Aq«;.: 

Budget  Control 

1 

1 

1 

■ 

1 

1 

1 

Uu*ineas  Mar.4^1 

PRODUCTION  □ 

INSTRUCTION  □ 


JOB  NO. 
STOCK  □ 


ORDERED  BY. 


Full  Signature 


Purchasing  Agent, 

I  request  a  sole  source  purchase  af these  items.  We  have  previously  bought  from 
this  company  and  the  requested  in-ms  are  computable  with  the  existing  equipment. 


HAMPTON  UNIVKRSITY 


REQUISITION 


TO:  PI  RCTIASING  AG! TNT 


OK  DPR  TOR _ Physics  (Lowe-NASA) 

ORDIiR  Ml. IPO  11 Y  CTICryogemcs _ 

Attn:  Order  Processing 


